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Description

[0001] This invention relates to refrigeration devices
such as a refrigerant compressor, a refrigerator and a
refrigerating air conditioner, which uses a refrigerant of
which a main ingredient is hydrofluorocarbon.

[0002] In a conventional refrigeration unit a flon con-
taining chlorine element (e.g. chloro-difluorocarbon
CFC12) is used as arefrigerant, and mineral oils or syn-
thesis oils, such as alkyl benzene oil, which are soluble
with the refrigerant are used as a lubricating oil. Recent-
ly, however, it has been known the flon refrigerants con-
taining chlorine element destroy the ozone layer in the
atmosphere. Therefore, itis demanded that the flon con-
taining chlorine element is replaced by a flon containing
hydrogen such as hydrofluorocarbon HFC134a which
will not affect the environment.

[0003] One example of a conventional refrigeration
unit in which the hydrofluorocarbon HFC134a is used
as a refrigerant is shown in FIG. 8.

[0004] As disclosed by the publication "Tribologist"
vol. 35, No. 9 (1990), pp 621-626, in the case where a
refrigeration unit is formed by using the hydrofluorocar-
bon refrigerant, namely, HFC134a refrigerant, the mu-
tual solubility of the refrigerant and a refrigerating ma-
chine oil is one of the important factors. That is, since
mineral oils or synthesis oils which are used as a lubri-
cating oil in the conventional refrigeration device using
the CFC12 refrigerant are insoluble with the HFC134a
refrigerant, these mineral oils and synthesis oils have
not been used in a refrigeration unit in which the
HFC134a refrigerant is used. Therefore, PAG (polyoxy-
alkyleneglycol) or ester group refrigerating machine oil
which are soluble with the HFC134a refrigerant has
been employed. FIG. 8 shows a refrigeration unit which
uses an HFC134a refrigerant. In FIG. 8, reference nu-
meral 1 designates a compressor for compressing a re-
frigerant gas; 2, a condenser for condensing a high pres-
sure refrigerant gas discharged from the compressor 1;
3, a capillary tube; 4, an evaporator; 5, an accumulator
having a function of adjusting the amount of refrigerant;
and 6, a refrigerating machine oil pooled in the compres-
sor 1, for lubrication of the slide parts of the compressor
1 and sealing of the compressor chamber. The refriger-
ating machine oil 6 is PAG 6a or ester group refrigerating
machine oil 6b.

[0005] The behavior of the oil in the refrigeration unit
will be described. The refrigerant compressed by the
compressor 1 is supplied to the condenser 2. In the case
of a compressor with a high pressure container, al-
though a larger part of the lubricating oil 6, which is used
for sealing the compression chamber for instance, is
separated from the refrigerant, the lubricating oil 6 which
is of the order of 0.5 to 1.0% by weight of the refrigerant
is discharged from the compressor 1 together with the
refrigerant. The lubricating oil 6 thus discharged, being
soluble with the refrigerant, is high in fluidity, and is
therefore returned through the condenser 2, the capil-
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lary tube 3, the evaporator 4 and the header 5 to the
compressor 1. Hence, the lubricating oil 6 is present in
the compressor 1 at all times; that is, the lubrication is
carried out suitably at all times. Furthermore, even when
the compressor 1 is not operated for a long time; that is,
even when the refrigerant is held still, it can not be pre-
vented from being foamed.

[0006] The conventional refrigeration unit using
HFC134arefrigerantis constructed as described above.
The PAG 6a has 107 to 1010 Q-cm in volume resistivity,
and about 25000 ppM in saturated water content; and
the ester group refrigerating machine oil has 1012 to
1014 Q-cm, and about 1500 ppM. However, they are
much lower in electrical insulation and in hygroscopicity
than a refrigerating machine oil used with a CFC12 re-
frigerant which has about 1015 Q-cm in volume resistivity
and about 500 ppM in saturated water content. The elec-
trical insulation greatly affects the long-range reliability
of the compressor. On the other hand, it is rather difficult
to suitably deal with the hygroscopicity, because in order
to suitably handle the components of the compressor,
or the compressor itself, the saturated water content
should as less as possible.

[0007] Furthermore, in assembling a refrigerator, the
production suffers from a number of problems in han-
dling the machine oil; for instance, it is necessary to
shorten the period of time for which the refrigeration cir-
culation system is open. On the other hand, when a
large quantity of water gets in the refrigeration circula-
tion system, it is tend to form sludge, or freeze the water
in the circulation system so as to clog up the capillary
tube, thus impairing the refrigerating action.

[0008] Furthermore, if, in the conventional refrigera-
tion unit using HFC134a refrigerant, the oil is high in hy-
groscopicity it will suffer from the following difficulties:
That s, it is rather difficult to prevent the components of
the compressor from rusting. Ice may be formed in the
capillary tube and the expansion valve of the refrigera-
tion unit, to clog up them. Hydrolysis of the ester oil is
accelerated by the water content, resulting in formation
of sludge. In addition, hydrolysis of a polyethylene-
terephthalate material employed as an insulation mate-
rial for the motor is accelerated, thus resulting in forma-
tion of sludge. In order to eliminate the above-described
difficulties, in the manufacture of the refrigeration unit
using HFC134a, it is necessary to remove water from
the machine oil and the refrigerant circuit more carefully
than the refrigeration unit using CFC12 refrigerant. That
is, it is necessary to increase the water removing ability
of a dryer in the refrigerant circuit. For this purpose, it is
necessary to use a dryer larger in water catching capac-
ity.

[0009] On the other hand, a conventional refrigerating
unit using HFC134a refrigerant is disadvantageous in
the following point: When the compressor is stopped,
the liquid-phase refrigerant is returned into the container
of the compressor through its suction inlet. When it is
started again, the lubricating oil in the compressor is led
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into the refrigerant circular system together with the lig-
uid-phase refrigerant. Since the HFC134a refrigerant is
low in solubility with the lubricating oil, it is difficult for
the lubricating oil thus led to return into the compressor
until its flow rate reaches a certain value. That is, the
lubricating oil is not sufficiently supplied to the compres-
sor, so that the latter may become out of order.

SUMMARY OF THE INVENTION

[0010] Accordingly, an object of this invention is to
eliminate the above-described difficulties. More specif-
ically, an object of the invention is to provide a refriger-
ation device which is operated satisfactorily with the oil
applied to the electric motor provided for the compres-
sor, the oil impregnated into the sintered components,
and the oil used in assembling the compressorimproved
in hygroscopicity, and which is high in electrical insula-
tion; a refrigeration device in which low temperature flu-
idity is established for the oil in the evaporator and the
header, and the oil film formed on the inner wall of the
evaporator is small in thickness, thus preventing the re-
duction in heat-exchange efficiency; and a refrigeration
device which is excellent in electrical insulation and in
hygroscopicity, and in which the refrigerating machine
oil is smoothly and positively returned to the compressor
so that the refrigeration device is high in reliability.
[0011] EP-A-0 485 979 and WO-A-90 05172 both
teach that a lubricating oil which is insoluble with the
refrigerant should not be used.

[0012] The present invention provides a refrigeration
system comprising: a refrigerating circuit in which a
compressor, a condenser, and an evaporator are con-
nected by pipes; a refrigerant, which contains hy-
drofluorocarbon as a main ingredient, being circulated
in the refrigerating circuit; a lubricating oil being con-
tained in the compressor to lubricate movable members
of the compressor and to seal a compression chamber
of the compressor; and the lubricating oil circulating with
the refrigerant in the refrigerating circuit if the oil flows
out of the compressor to the refrigerating circuit; char-
acterised in that the lubricating oil is insoluble with the
refrigerant at liquid phase in the refrigerating circuit so
that the oil is separated from the refrigerant, the lubri-
cating oil is low in viscosity, the oil being 2000 cSt or
less in viscosity at the evaporation temperature of the
system or being 200 cSt or less in viscosity at operating
ambient temperature of the system or being of the order
of 10 to 22 cSt at 40°C, and the lubricating oil has a
smaller specific gravity than the refrigerant at liquid
phase.

[0013] Preferably, alkyl benzene or poly-a-olefin oil is
employed as the lubricating oil, which is applied to parts
of the compressor and used in assembling the compres-
sor.

[0014] Furthermore, a compressor of high pressure
container type may be employed.

[0015] Furthermore, a mechanism for preventing a

10

15

20

25

30

35

40

45

50

55

back flow from the compressor to the evaporator may
be provided.

[0016] In assembling the refrigerant compressor the
control of water content can be achieved similarly as in
the case of the conventional CFC 12 refrigerant com-
pressor.

[0017] The refrigeration system of the present inven-
tion is excellent in electrical insulation and in hygro-
scopicity. The oil returns smoothly to the compressor.
Its viscosity is such that it has sufficient fluidity to return
to the compressor within a predetermined time period
even if much oil flows out and such that only a thin film
of oil is formed on the inner wall of the evaporator.
[0018] In a refrigerating air condition in accordance
with the invention, the oil employed is improved in vol-
ume resistivity and is less in hygroscopicity when com-
pared with the ester oil or PAG oil. Therefore, the refrig-
erating air conditioner is equivalent to the conventional
one using a CFC12 refrigerant in the control of water
content when assembled.

[0019] With the refrigerating air conditioner, in assem-
bling the compressor the control of water content can
be performed similarly as in the case of the conventional
CFC12 refrigerant compressor.

[0020] Furthermore, in the refrigerating air condition-
er, low temperature fluidity is established for the oil in
the evaporator and the header, and the oil film formed
on the inner wall of the evaporator is small in thickness,
which prevents a reduction in heat-exchange efficiency.
Thus, its cooling capacity is substantially equal to that
provided when an oil soluble in the refrigerant is used.
[0021] With the refrigerating air conditioner of the in-
vention, the quantity of refrigerant can be reduced as
much as 10% to 20% by weight of the quantity of oil
sealed in it when compared with that provided when an
oil soluble in the refrigerant is used.

[0022] Furthermore, in the refrigerating air conditioner
of the invention, the refrigerating machine oil is positive-
ly returned to the compressor without being detained in
the header, and an excess of refrigerant can be saved
depending on the conditions of the refrigeration load.
[0023] In the refrigerating air conditioner, a difficulty
is eliminated that, when the compressor is stopped, the
gas leaks from the high pressure side to reach the head-
er and the evaporator through the suction pipe to in-
crease the temperature of the latter. This contributes to
a reduction of the power consumption.

[0024] In the refrigerating air conditioner, the capillary
tube is prevented from being clogged up by the oil. Thus,
the refrigerating air conditioner is high in reliability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 is a diagram showing the arrangement
of a refrigeration unit using a refrigerant compressor,
which constitutes one embodiment of this invention.

[0026] FIG. 2 is a graphical representation indicating
viscosities of a hard alkyl benzene oil with attainable
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temperatures of an evaporator.

[0027] FIG. 3 is a diagram showing an refrigeration
circuit in a refrigerator, which constitutes another em-
bodiment of the invention.

[0028] FIG. 4 is a diagram showing a part of the re-
frigeration circuit in the refrigeration in more detail.
[0029] FIG. 5 is a diagram showing the arrangement
of a refrigerating air conditioner, which constitutes an-
other embodiment of the invention.

[0030] FIG. 6 is a graphical representation indicating
oil return times of the refrigerating air conditioner with
oil viscosities at an operating ambient temperature
thereof.

[0031] FIG. 7 is a graphical representation indicating
refrigeration chamber temperatures of a refrigerating air
conditioner, which constitutes another embodiment of
the invention, with oil viscosities at an evaporation tem-
perature thereof.

[0032] FIG. 8 is a diagram showing the arrangement
of a refrigeration unit using a conventional refrigerant
COMpressor.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0033] A first embodiment of this invention will be de-
scribed with reference to FIG. 1. In FIG. 1, reference
numeral 11 designates a closed container; 12, an elec-
tric motor driving a rotary compressor 1; and 13, an in-
sulated wire in the motor 12. A hard alkyl benzene oil
applied to improve the slidability of the wire, thereby to
achieve the wire winding operation with higher efficien-
cy. A cylinder 16 forming the compressor chamber, and
sintered components such as bearings 17 are impreg-
nated with the hard alkyl benzene oil. In assembling the
slide parts of the compressor, the hard alkyl benzene oil
is applied.

[0034] In arefrigeration unit using an HFC134a refrig-
erant as shown in FIG. 1, the aforementioned hard alkyl
benzene oil is employed as the refrigerating machine oil
6 in the compressor 1.

[0035] In the refrigerant compressor 1 constructed as
described above, the hard alkyl benzene oil is employed
as a coating oil, impregnating oil, and assembling oil, for
the components. The alkyl benzene oil is low in hygro-
scopicity. Therefore, the components of the compressor
can be handled similarly as in the case of those of the
conventional compressor using CFC12 refrigerant. Fur-
ther, the hard alkyl benzene oil employed as the refrig-
erating machine oil is high in electrical insulation (1015
to 1016 Q-cm in volume resistivity). Therefore, counter-
measures against the electric leakage may be the same
as in the compressor using CFC12 refrigerant.

[0036] Furthermore, in the refrigeration unit using
HFC134a refrigerant as shown in FIG. 1, a hard alkyl
benzene oil low in viscosity (hereinafter referred to as
"a low viscosity hard alkyl benzene oil", when applica-
ble) can be employed as the lubricating oil of the com-
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pressor 1. The low viscosity hard alkyl benzene oil is
lower in viscosity than a hard alkyl benzene oil em-
ployed, as lubricating oil, in a conventional CFC12 re-
frigerant compressor. Heretofore, a refrigeration unit
such as a refrigerator equipped with a rotary compres-
sor employs a lubricating oil which is around 31 ¢St in
viscosity at a temperature of 40°C; however, in the evap-
orator 4, the lubricating oil is of the order of 1000 to 5000
¢St with the solubility of the refrigerant taken into ac-
count. Hence, in order to allow a low viscosity hard alkyl
benzene oil in which the HFC134a refrigerant is insolu-
ble to have the same viscosity in the evaporator, the vis-
cosity should be of the order of 10 to 22 cSt at a tem-
perature of 40°C. In the case where, as was described
above, the lubricating oil in the evaporator 4 is held the
same in viscosity, the fluidity and the thickness of the oil
film on the inner wall of the evaporator can be substan-
tially the same as those in the conventional case where
the CFC12 refrigerant is employed. FIG. 2 shows rela-
tionships between the viscosity of the hard alkyl ben-
zene oil at atemperature of 40°C and the attainable tem-
perature of the evaporator 4 provided when the com-
pressor of the refrigeration device is operated continu-
ously. With the oil 10 ¢St in viscosity at a temperature
of 40°C, the attainable temperature is substantially
equal to that in the case of the ester oil 32 cSt at a tem-
perature of 40°C; that is, the cooling capacity is suffi-
ciently high. On the other hand, the viscosity of the oil
at the slide parts inside the compressor 1 depends
whether or not the oil is soluble in the refrigerant. How-
ever, the solubility of the CFC12 refrigerant in the oil at
the slide parts inside the compressor 1 is substantially
equal to the solubility of the CFC12 refrigerant in the
evaporator 4. Hence, when the above-described low
viscosity oil is used in the atmosphere of HFC134a re-
frigerant, then even at the slide parts the viscosity and
the lubrication can be substantially equal to those in the
case of the lubrication oil 6¢ in the CFC12 refrigerant
compressor.

[0037] Itshould be noted that usage of the low viscos-
ity hard alkyl benzene oil will not adversely affect the
assembling work at all.

[0038] In FIGS. 3 and 4, reference numeral 1 desig-
nates a compressor for compressing a refrigerant gas;
2, a condenser for condensing a high pressure refriger-
ant gas discharged from the compressor 1; 3, a capillary
tube; 4, an evaporator; 5, an accumulator as a refriger-
ant pool having a function of adjusting the amount of
refrigerant; and 6, a lubricating oil which is held in the
compressor 1, lubricating slide parts of the latter and
sealing the compression chamber. The lubricating oil is
a hard alkyl benzene oil 6a which is insoluble with an
HFC134a refrigerant. The upper end portion of the ac-
cumulator 5 is connected to the outlet of the evaporator
4, and the lower end portion is connected to the suction
side of the compressor 1, the suction pipe 7 of which is
inserted into the accumulator 5 in such a manner that it
is extended upwardly. The suction pipe 7 has an oil re-
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turn hole 8 in its side wall. More specifically, the hole 8
is formed in the side wall of the upper portion of the suc-
tion pipe 7.

[0039] Since the hard alkyl benzene oil is insoluble
with the HFC134a refrigerant and has a smaller specific
gravity than the HFC134a refrigerant, the HFC134a re-
frigerant is detained in the lower part of the accumulator
5 while the hard alkyl benzene oil is detained upper part
of the accumulator 5. Therefore, the oil detained at the
upper portion is returned to compressor 1 by the oil re-
turn hole 8 which is formed at the side wall of the suction
pipe 7 which is inserted into the accumulator 5 form be-
low. Accordingly, it can be prevented the oil in the com-
pressor from decreasing due to detaining much of the
oil in the accumulator 5.

[0040] In the conventional refrigeration device as
shown in FIG. 8, the lower end portion of the accumu-
lator 5 is connected to the outlet of the evaporator 4, and
the upper end portion is connected to the suction side
of the compressor 1, and the pipe inserted into the ac-
cumulator from below forms a refrigerant pooling sec-
tion. Therefore, in the case of an ester oil soluble in the
HFC134a refrigerant being employed, the ester oil is
dissolved in the refrigerant, and therefore it is not de-
tained in the accumulator 5; that is, it is returned to the
compressor 1; and in the case of the hard alkyl benzene
oil insoluble in the HFC134a refrigerant being em-
ployed, the hard alkyl benzene oil is detained in the ac-
cumulator 5, so the quantity of oil in the compressor 1
is decreased as much, whereby the slide parts in the
compressor are not sufficiently lubricated, and the com-
pression chamber is not sufficiently sealed.

[0041] On the other hand, in the embodiment, as was
described above, the upper end portion of the accumu-
lator 5 is connected to the outlet of the evaporator 4, and
the lower end portion is connected to the suction side of
the compressor 1, and the oil return hole 8 is formed in
the side wall of the suction pipe 7 which is inserted into
the accumulator 5 from below. Hence, even if the oil not
dissolved in the refrigerant, the oil is returned to the com-
pressor 1; that is, it will never be detained in the accu-
mulator 5.

[0042] As was described above, the oil return hole 8
is formed in the upper portion of the pipe 7. Therefore,
the oil, being smaller in specific gravity than the
HFC134a refrigerant, returns to the compressor 1. And
in the accumulator 5, the refrigerant is collected below
the oil return hole 8. Thus, the function of adjusting the
variation in load of the refrigerator is performed satis-
factorily; that is, the cooling operation is suitably
achieved with high efficiency.

[0043] The alkyl benzene oil is not soluble in the
HFC134a refrigerant, and therefore the quantity of re-
frigerant is less both in absolute value and in the rate of
change which is dissolved in the oil 6 in the compressor
1 when the ambient temperature or the load condition
of the refrigerator changes. This results in the following
advantages: The accumulator 5 for adjusting the quan-
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tity of refrigerant can be miniaturized. The difficulty is
eliminated that the cooling operation is not suitably car-
ried out because of an improper quantity of refrigerant.
That is, the refrigeration unit operates with high efficien-
cy. In the case where a high pressure container type ro-
tary compressor is employed, the quantity of refrigerant
in it can be reduced by 10% to 20% of the quantity of oil
therein.

[0044] In the above-described embodiments, the
HFC134a refrigerant and the hard alkyl benzene oil are
employed. However, the same effects can be obtained
by using any other combination of refrigerant and oil
which are not soluble with each other.

[0045] A second embodiment of the invention will be
described. In the second embodiment, a hard alkyl ben-
zene oil is employed as a refrigerating machine oil. It
has been confirmed through experiments that, in the
case where an oil is used for a refrigerator which is
smaller than 200 cSt in viscosity at an operating ambient
temperature and is soluble in a given refrigerant, it will
return to the compressor even when it flows out exces-
sively to close the capillary tube of the refrigerator. FIG.
5 shows an experiment apparatus used for investigation
of the above-described fact, and FIG. 6 indicates the
results of investigation.

[0046] In the apparatus shown in FIG. 5, an oil pool
19 is provided on the high pressure side of the refriger-
ant circuit of a refrigeration device, and the oil is re-
moved from its compressor 1, and an HFC134a refrig-
erant 18 is held in the latter 1. Under this condition, the
compressor 1 is started, for investigation of the behavior
of the oil. When the compressor is started in this way,
the refrigerant 18 is compressed, and the discharge
pressure is gradually increased. However, as is appar-
ent from FIG. 6, as the oil viscosity increases and the
ambient temperature decreases, the rate of return of the
oil to the compressor 1 is decreased. As is seen from
FIG. 6, when the oil viscosity is more than 200 cSt at a
given ambient temperature, the oil, clogging up the cap-
illary tube 3, will not return for at least 240 minutes. In
the case where the oil viscosity is smaller than 200 cSt,
then the oil will returned in several tens of minutes; that
is, the oil will not clog up the capillary tube. Hence, by
setting the oil viscosity to less than 200 cSt at an oper-
ating ambient temperature, a refrigeration unit can be
formed in which the oil is positively returned to the com-
pressor even under ultimate conditions.

[0047] In the case where a refrigeration unit employs
an oil whose viscosity is smaller than 2000 cSt at an
evaporation temperature thereof, its cooling perform-
ance is equivalent to that in the case where it employs
an oil soluble in the refrigerant. FIG. 7 indicates relation-
ships between oil viscosity and cooling performance in
the case where a refrigerator is operated continuously.
As is apparent from FIG. 7, in the case where the oil
viscosity is smaller than 2000 cSt at the evaporation
temperature, the ultimate temperature can be obtained
which is substantially equal to that which is obtained
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when the ester oil is used.

[0048] In the invention, the oil is not soluble in the re-
frigerant. Therefore, in the case where a high pressure
container type compressor is employed, the phenome-
non scarcely takes place that the refrigerant becomes
larger or smaller in quantity than required because the
quantity of refrigerant dissolved in the oil 6 in the com-
pressor 1 changes with the ambient temperature. For
the same reason, the quantity of refrigerant to be used
can be reduced as much as it is not soluble in the oil 6.
More specifically, in the refrigeration unit, the quantity of
refrigerant corresponding to 10% to 20% by weight of
the quantity of oil can be reduced when compared with
the case where an oil soluble in the refrigerant is used.
[0049] In Fig. 3, reference numeral 20 designates a
check valve, which is set between the compressor 1 and
the evaporator 4. The refrigerant is separate from the
refrigerant oil, and its viscosity is lower than the viscosity
of the solution formed by dissolution of the refrigerant
and the oil. Therefore, when the compressor 1 is
stopped, the refrigerant flows well, as a result of which
the refrigerant is increased in quantity which tends to
flow back to the evaporator 4 through the gap of the slide
parts of the compressor 1, so that the temperature of
the evaporator 4 is increased, and the power consump-
tion of the refrigeration unit is increased. In order to elim-
inate this difficulty, the check valve 20 is provided be-
tween the compressor 1 and the evaporator 4, to pre-
vent the back flow of the refrigerant thereby to prevent
the temperature rise of the evaporator. The check valve
20 may be replaced by a back-flow preventing mecha-
nism having the same function.

[0050] In the above-described embodiment, the hard
alkyl benzene oil is employed as the refrigerator oil 6.
However, the same effects can be obtained by using one
or some of the refrigerator oils such as a soft alkyl ben-
zene oil, poly-a-olefin, paraffin mineral oil, and naph-
thene mineral oil, which are excellent in low temperature
fluidity.

[0051] The above-described refrigerator oils may be
used satisfactorily as they are, without additives. How-
ever, their characteristics such as wear resistance, load
resistance and thermal stability may be improved by
adding one or some of the additives such as an oxidation
inhibitor, extreme pressure additive, wear preventing
agent, thermal stability improving agent, and deforming
agent.

[0052] The oxidation inhibitor is of a hinderd phenol
group, amine group, or sulfur group. Examples of the
oxidation inhibitor are 2, 6-di-t-butyl-4-methylphenol; 4,
4'-methylenebis (2, 6-di-t-butylphenol); 2, 2'-thio-bis
(4-methyl-6-t-butylphenol); trimethyl hydroquinone; p,
p'-diactyl-diphenylamine; 3, 7-diactylphenthiazine;
alkylphenothiazine-1-carboxylate; phenyl-2-naphthyl-
amin; 2, 6-di-t-butyl-2-dimethyl-p--cresol; 5-ethyl-10,
10'-diphenylphenazaline, and alkyl disulfide, each of
which is used as much as 0.2 to 5% by weight.

[0053] Examples of the extreme pressure additive
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and the wear preventing agent are ester phosphate, es-
ter phosphite, alkyl- or aryl-phosphorothionate, halog-
eno-hydrocarbon, halogenated carbonic acid, dialkyl- or
diaryl-dithiophosphate metallic acid, dialkyldithiocal-
bamic acid metallic salt, and oil-soluble molybdenum
sulfide containing compound, each of which is used as
much as 1 to 30% by weight.

[0054] An example of the thermal stability improving
agent is an epoxy compound, which is used as much as
0.2 to 5% by weight.

[0055] Examples of the deforming agent are dimethyl
polysiloxane, and carboxylic metal salt, each of which
is used as much as 0.001 to 0.1% by weight.

[0056] In the refrigerant compressor using an
HFC134a refrigerant, according to the present inven-
tion, an oil applied to components of the compressor and
used in assembling the compressor is insoluble in the
refrigerant. Therefore, the refrigerant compressor can
be readily assembled, and the components can be also
readily handled.

[0057] Further, the refrigerating machine oil is em-
ployed for the compressor which is insoluble in the re-
frigerant. Hence, the refrigeration unit is high in electri-
cal insulation.

[0058] Furthermore, alkyl benzene or poly-o-olefin oil
is employed as the oil which is applied to the parts of
the compressor, and used in assembling the latter.
Therefore, the compressor can be readily assembled,
and the components can be handled with ease. The oil
employed is less in hygroscopicity than the ester oil or
PAG oil. Thus, the control of water content can be
achieved similarly as in the case of the conventional re-
frigerating air conditioner using a CFC12 refrigerant.
[0059] In the refrigeration device, the refrigerating
machine oil is employed which is 2000 ¢St or less in vis-
cosity at an evaporation temperature of the refrigeration
device. Hence, low temperature fluidity is established
for the oil in the evaporator, and the oil film formed on
the inner wall of the evaporator is small in thickness,
which prevents a reduction in heat-exchange efficiency.
Thus, its cooling capacity is substantially equal to that
provided when an oil soluble in the refrigerant is used.
[0060] Since the refrigeration device employs the
compressor of high pressure container type, the quan-
tity of refrigerant can be reduced as much as 10 to 20%
by weight of the quantity of oil sealed in it when com-
pared with that provided when an oil soluble in the re-
frigerant is used.

[0061] In the refrigeration device, the refrigerant is al-
lowed to flow downwardly in the header, and the end
portion of the lower piper is inserted into the header.
Therefore, the refrigerating machine oil is positively re-
turned to the compressor without being excessively de-
tained in the header, and an excess of refrigerant can
be saved depending on the conditions of the refrigera-
tion load.

[0062] In the refrigeration device, the mechanism for
preventing the back flow from the compressor to the
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evaporator is provided between the compressor and the
evaporator. Hence, the difficulty is eliminated that, when
the compressor is stopped, the gas leaks from the high
pressure side to reach the header and the evaporator
through the suction pipe to raise the temperature of the
latter. This will contribute to a reduction of the power
consumption.

[0063] In the refrigeration device, the refrigerating
machine oil is employed which is 200 cSt or less in vis-
cosity at an operating ambient temperature of the refrig-
erating air conditioner. Hence, the capillary tube is pre-
vented from being clogged up by the oil. Thus, the re-
frigerating air conditioner is high in reliability.

Claims
1. Arrefrigeration system comprising:

a refrigerating circuit in which a compressor (1),
acondenser (2), and an evaporator (4) are con-
nected by pipes;

arefrigerant, which contains hydrofluorocarbon
as a main ingredient, being circulated in the re-
frigerating circuit;

a lubricating oil (6) being contained in the com-
pressor (1) to lubricate movable members of
the compressor and to seal a compression
chamber of the compressor; and

the lubricating oil circulating with the refrigerant
in the refrigerating circuit if the oil flows out of
the compressor to the refrigerating circuit;

characterised in that

the lubricating oil is insoluble with the refriger-
ant at liquid phase in the refrigerating circuit so
that the oil is separated from the refrigerant,
the lubricating oil is low in viscosity, the oil being
2000 cSt or less in viscosity at the evaporation
temperature of the system or being 200 cSt or
less in viscosity at operating ambient tempera-
ture of the system or being of the order of 10 to
22 cSt at 40°C, and

the lubricating oil has a smaller specific gravity
than the refrigerant at liquid phase.

2. A refrigeration system as claimed in claim 1, in
which a driving means (12) for driving the compres-
sor (1) is provided in the housing (11) of the com-
pressor.

3. Arrefrigeration system as claimed in claim 1 or 2, in
which the compressor (1) is a rotary compressor.

4. A refrigeration system as claimed in any of claims
1 to 3, in which the lubricating oil is alkyl benzene
oil or poly-a-olefin oil.
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Patentanspriiche
1. Kaltesystem , das folgendes aufweist:

- einen Kaltemittelkreislauf, in dem ein Kompres-
sor (1), ein Kondensator (2) und ein Verdamp-
fer (4) mit Rohren miteinander verbunden sind,

- ein Kéltemittel, das Fluorkohlenwasserstoff als
Hauptbestandteil enthalt und das in dem Kalte-
mittelkreislauf umgewalzt wird,

- ein Schmierdl (6), das in dem Kompressor (1)
enthalten ist, um bewegliche Teile des Kom-
pressors zu schmieren und eine Kompressi-
onskammer des Kompressors abzudichten,

- wobei das Schmierél mit dem Kaltemittel in
dem Kaltemittelkreislauf zirkuliert, wenn das Ol
aus dem Kompressor heraus zu dem Kaltemit-
telkreislauf flie3t,

dadurch gekennzeichnet,

dall das Schmierdl in dem Kaltemittel in der
flissigen Phase in den Kaltemittelkreislauf un-
I6slich ist, so daR das Ol von dem Kaltemittel
getrennt ist,

dafd das Schmierdl eine niedrige Viskositat be-
sitzt, wobei das Ol eine Viskositat von 2000 cSt
bei der Verdampfungstemperatur des Systems
oder eine Viskositat von 200 cSt oder weniger
bei der Betriebsumgebungstemperatur des Sy-
stems oder eine Viskositat in der GréRenord-
nung von 10 bis 22 cSt bei einer Temperatur
von 40°C aufweist,

und daf} das Schmierdl eine geringere Dichte
als das Kaltemittel in der fliissigen Phase be-
sitzt.

2. Kaltesystem nach Anspruch 1,
bei dem eine Antriebseinrichtung (12) zum Antrei-
ben des Kompressors (1) in dem Gehause (11) des
Kompressors vorgesehen ist.

3. Kaltesystem nach Anspruch 1 oder 2,
wobei der Kompressor (1) ein Rotationskompressor
ist.

4. Kaltesystem nach einem der Anspriiche 1 bis 3, wo-
bei das Schmierdl ein Alkylbenzoldl oder Poly-o-
Olefindl ist.

Revendications

1. Systeme frigorifique comprenant :

un circuit de réfrigération dans lequel un com-

presseur (1), un condenseur (2) et un évapora-
teur (4) sont connectés par des tuyaux ;
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un frigorigéne, qui contient un hydrocarbure
fluoré comme ingrédient principal, étant mis en
circulation dans le circuit de réfrigération ;

une huile de lubrification (6) étant contenue
dans le compresseur (1) pour lubrifier les mem- 5
bres mobiles du compresseur et sceller une
chambre de compression du compresseur ; et
I'huile de lubrification circulant avec le frigorigé-

ne dans le circuit de réfrigération si I'huile
s'écoule hors du compresseur vers un circuit 70
de réfrigération ;

caractérisé en ce que

I'huile de lubrification est insoluble avec le fri- 15
gorigéne en phase liquide dans le circuit de ré-
frigération donc I'huile se sépare du frigorigene,
I'huile de lubrification est de faible viscosité,
I'huile ayant une viscosité de 2000 cSt ou moins

a la température d'évaporation du systéeme ou 20
ayant une viscosité de 200 ¢St ou moins a la
température ambiante de fonctionnement du
systeme ou ayant de l'ordre de 10 a 22 cSt a
40°C, et

I'huile de lubrification a une plus petite densité 25
que le frigorigéne en phase liquide.

Systéme frigorifique selon la revendication 1 dans
lequel un moyen d'entrainement (12) pour entrainer

le compresseur (1) est prévu dans le logement (11) 30
du compresseur.

Systéme frigorifique selon la revendication 1 ou 2
dans lequel le compresseur (1) est un compresseur
rotatif. 35
Systeme frigorifique selon I'une des revendications

1 a 3, dans lequel I'huile de lubrification est une hui-

le d'alkyl benzéne ou une huile de poly-a-oléfine.
40
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